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Anatomy of the branches bearing floral buds was examined for eight species of Magnolia Subgenus 
Yulania, with special reference to morphology of epidermis and cork layers beneath the epidermis. 
The species with epidermis covered with thick cuticle have no cork layer beneath the epidermis (M. 
amoena [Sect. Yulania], M. salicifolia, M. biondii [Sect. Buergeriaj), while in the species with thin 
cuticle, 1-4 cork layers are differentiated (M. heptapeta [Sect. Yulania], M. tomentosa [Sect. 
Buergeria], M. quinquepeta [Sect. Tulipastrum]). In M. praecocissima, related closely to M. tomentosa, 
cuticle is thick and cork layer is not or partially differentiated. Magnolia acuminata (Sect. Tulipastrum) 
is unique in having more or less thick cuticle and 1-4 cork layers. 


^ ^ V ^ ^ ^ y {Magnolia Sub¬ 
genus Yulania) li., Dandy (1978) (C J; ^ ^ 

^U yW (Sect. Yulania), ^ (Sect. 

Buergeria), y y%^ (Sect. Tulipastrum) 

L 4t, 

t ^ *9 t 

fz, 1/y|i5 

6 fg#:©2n=114, =? 7"'>lp (3; 2 L it 

3fSf$©2n = 38, 57, y ^ ^ U yWit A i^W(D 
2n = 76i^<l:^-oTt''§ (Fedelov 1974, Okada 
1975, unpublished, Goldblatt ed. 1981, 1984, 

1988, 1990, Ueda 1986). 

D, ^ ^ U yW^Magnolia 

amoenaT'2n = 38 (Chen and Zhangl989, Li and 
Shangl989), U yT'2n = 76 (Chenetal. 


1985), ^ y' yW(^M. biondii~^'2n = 16 (Chen et 
al. 1985), y^^ y y%u(D y ^ ^ uyT'2n = 38 
©fSa'^^^)'S (Chen et al. 1984, Huang et al. 
1985). C©J;9ic, 

”C[3, LTt''§ 2s6, 

Lfc. 

©»j©g6<]Tri^^^ 
tlfzC -o fzt)^ (Kimura et 
al. 1961, Zhao et al. 1986), 
b b ti/■; il d: I \ T: ^ # C 

tfc. 

L{i Table 1. {CtnL/’c. 

i A nizUMLfzh 
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Table 1. Collection data of Magnolia branches bearing floral buds^^. 


Species 

Origin: Date of collection 

Sect. Yulania 

Magnolia amoena 

Cult. Nanjin Bot. Card. China: 1988.11.30. 

M. heptapeta 

Cult. Kyoto Univ.: 1984.1.20. 

Cult. Bot. Card. Tokyo Univ.: 1984.2.20. 

Cult. Nanjin Bot. Card. China: 1988.12.1. 

Sect. Buergeria 

M. biondii 

Commercial Shin-i from Suchuan, Yunnan, Hunan, Shanhai and 

Hongkong. 

Dried specimens kept in Institute of Chinese Materia Medica, Beijin, China: 
1987.10. 

M. praecocissima 

Cult. Sengawa, Tokyo: 1972.12. 

Cult. Ohito, Shizuoka Pref.: 1981.3. 

Cult. Chiba Univ.: 1987.12,11. 

Cult. Ushiku, Ibaraki Pref.: 1989.2.8. 

M. salicifolia 

Mt. Toga, Toyama Pref.: 1976.11.21. 

Cult. Kyoto Univ.: 1984.1.20. 

Commercial Shin-i from Toyama Pref. and Yamagata Pref. 

M. tomentosa 

Ikawa, Aichi Pref.: 1988.4.3. 

Kani, Gifu Pref.: 1988.4.5. 

Cult. Nagaoka, Shizuoka Pref.: 1984,3,10. 

Cult. Ami, Ibaraki Pref.: 1988.2.29. 

Cult. Kibe, Ibaraki Pref.: 1988,3.1. 

Cult. Ushiku, Ibaraki Pref.: 1989.4.3. 

Sect. Tulipastrum 

M. acuminata 

Cult. Osaka Museum of Natural History: 1990.3.25. 

Cult. Ushiku, Ibaraki Pref.: 1988.4.18. 

M. quinquepeta 

Cult. Kyoto Univ.: 1984.1.20. 

Cult. Bot. Card. Tokyo Univ.: 1984.2,20. 

Cult. Nanjin Bot. Card. China: 1988.12.1. 

Cult. Setagaya, Tokyo: 1981,2.5. 


*^A11 specimens used in this study are kept in Tsumura Laboratory, 








78 

2~3#Soti5i 3~4 
#S ©Ip©ll5r0l^/^l^ ^ ^ n h - A T'^ i9 (Fig. 
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Fig. 1. A branch bearing a floral bud in Magnolia salicifolia, 9 A An arrow indicates the level 
where a transverse section is made. Figs. 2, 3. Anatomical illustrations of transverse section of 
branch bearing a floral bud. Fig. 2. M. salicifolia, ^Ay^-f. Fig. 3. M. heptapeta, 
c, cambium, cu, cuticle, ep, epidermis, fb, fiber bundle, i, inter-cellular space, id, idioblast. 
kl, cork layer, m, pith, mr, ray. oc, oil cell, p, parenchymatous cell, ph, phloem, sc, 
sclerenchyma. v, vessel, wf, wood fiber, wp, wood paranchyma. xy, xylem. Scales = 1 cm in 
Fig. 1, and =100t/m in Figs. 2, 3. 
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T' O i T'^) o /c (Figs. 

2 ~11). 


rtMLT/jNMT', ^^mmitLtz 

^ >*1^ L X I''•5 



Figs. 4~11. Transverse sections of the branches bearing floral buds in eight species of Magnolia. 
Fig. 4. M. amoena. Fig. 5. M. heptapeta, ^‘!7 U y. Fig. 6 . M. biondii. Fig. 7. 

M. praecocissima, ^ 7'y . Fig. 8 . M. salicifolia, 4'Av'^'t. Fig. 9. M. tomentosa, '> x ^ 7 " 
'>. Fig. 10. M. acuminata, ^=i:{7yy. Fig. 11. M. quinquepeta, y^dyy. cu, cuticle, 
ep, epidermis, kl, cork layer. Scales = 100Atm. 
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¥fi5c 3 4 


(Figs. 5,7,9,10,11). 

^m(Dmmmimmxm^'^mm^. mmmm 
dpKm.mKm^ L fzmmmm^t tz 

Brligp{c^^LT10~50ji®^lllffi 

ct b tl-S tl i ■5. 

i § {ii, y :3.'0y'O 
M^hti^. 3 jgfco l^T 

Uf^X^MMt i6 b tlfc ® T' O tl b {-01 ^ tS c." 
tlzmMtZ (Table 2). 

i\0 U >10 Magnolia amoena Cheng 
(Fig. 4 ) Xlt^^'^y (ij? < , 16. 4±1. 9/zm, 

y(DW.'^(Dlt 

m (P-XT^ ^ ^ it 

57. 6±5.8%{ciit^. y J\'^mit^itLX\.^fl 


uyM. heptapeta (Buchoz) Dandy 
[M. denudataDesr.] (Figs. 3,5) Xlt'l^'f^y 
{4:^<4. 9±1. 8jam 

Fb^l4;22.8±6.6%T’ab^. Xh^(D^mxit, M 
^ i J5MSSI1 i ® ThI i-1 ~ 4 a © 3 ;i/^ n 
IZiofZ'D X^it L T I^ S. 

FIT® @ -9- X)\ym^'pl't o fz ## t 

■Si, M. sprengeri Pamp. Xlt'^ X 
^ 3{iJ: <^;iL15. 7±2. 2//m, ^ X ^ y (Djf. 
$©Pb^(m6±7.6%{ciiT^. 

IT ^^tmm^^Mt(Dmizy JU^Md^^itlt 
M. sargentiana Rehd. et Wils. Xlt'^ X 
^ 3 14:4: < ^iiL18. 3±3.0/xm, ^ X ^ y (Dlf. 
^(DRcmit5i.o±i.5%izmt^. 

It, ju^mo^^xtlt 

1 ~3a5>^bLTl^S. 

M. camphellii Hook. f. et Thoms. T 14:i'P^® 

mmoyiimitfii)^->fzi)K r^mT®^ffii:T®s 
3l4;J¥<14. 4±2. 5;/m, 


Table 2. Cuticular thickness and presence of cork layer in Magnolia 
branches bearing floral buds. 


Species 

A 

B 

c 

D 

E 

Sect. Yulania 

Magnolia amoena 

1 

4 

16.4±1.9 

57.6±5.8 

- 

M. heptapeta 

3 

10 

4.9±1.8 

22.8 ±6.6 

± ± 

Sect. Buergeria 

M. biondii 

>5 

10 

17.4±3.2 

56.9±6.7 

- 

M. praecocissima 

6 

10 

15.0±2.8 

50.5 ±8.5 

-> +.(++) 

M. salicifolia 

>5 

10 

18.2±4.4 

50.2 ±8.7 

- 

M. tomentosa 

6 

10 

4.0±1.1 

18.2±4.6 

± ± 

Sect. Tulipastrum 

M. acuminata 

2 

4 

7.6±1.3 

34.7±5.5 

± ± 

M. quinquepeta 

4 

10 

3.1 ±0.8 

14.1 ±3.4 

± ± 


A: number of individuals 
B: number of samples 
C: thickness of cuticle {pva) 

D; thickness of cuticle/diameter of epidermal cell in radial direction 

(%) 

E: presence of cork layer beneath epidermis in transverse section 
+ +, entirely present. +, partially present. -, absent. 
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^ ^ ^ V ©)¥$ (Dit^UAA. 8±6. 8%KM't6. 

□ ~f zyW Magnolia hiondii Pamp. (Fig. 6 ) 
7{iJ;<^iiL17. 4±3. 2/zm, 

^ y(Dm^(Qitmt56.9±6.7%Kmt6. 

ju^m 

3 'fi^M. praecocissima Koidz. [M. kobus 
auct. non DC.] (Fig. 7) 

L15.0±2. 8//m, ^ 7 ©1?$ ©Eb'^{4:50. 5 

±s.5%Kmt^. 

»li t (Df^K 3 L 7j: ©, 

^MKiDtz^r 1 ~4P5>'fhLTl^^ 

^ A i/^'<M. salicifolia (Sieb. et Zucc.) Maxim. 
(Figs. 2,8) ^ 7{4;J:<^iiL18.2±4.4 

urn, ^ y(Dm^(Dtbmii50.2±S.7%Km 

t6. 

{c 3 ;p n o5)-{[: (i t/-f ^i: I \ 

'y'f^yi y'i/M. tomentosa Thunb. [M.stellata 
(Sieb. et Zucc.) Maxim.] (Fig. 9 ) T' ^ f- ^ 
3{4:^<4.0±1. 1/zm 

^ ^ ^ 3©l¥$©i:[:^(^18. 2± 

4.6%-x:^6. 

H i © ThI l^ST l~4lg©3;p^ Kt>fZ'^ 

'>xn 7''> i ^ A2 (5^© 

0#;^J y < ()¥$ 0j:b^«29. 8± 

7.8%), 3 i^®©#^^^'‘eTffl 

07^'/^ t ''. 

V t ^ U yW 4- ^ U yMagnolia acuminata 

(L.) L. (Fig.lO) -trA^4rg/c©« 2M($7cf4- 
^ ylt^^m<, 7.6±1.3/zm, 
^f-4 7©J¥^©bb^«34. 7±5. 5%T'ab§. ^ 

3 ;p ^ Kibfz-o T5)'ih t T t> ^. 

U yM. quinquepeta (Buchoz) Dandy 
[M. liliiflora Desr.] (Fig. 11) (i 4 ^ 4 7 {4-^ 
< 3.1±0. 8/zm < , 4 f-4 7©!?$ ©it 
'^(414.1±3.4%T'^§. TE#©^Pg-C(4;, 
t JfMIfflMIl t ©PhI l~4li©3;p^li;6^' 
{c % fc o rL TI ^-S. 


m m 

1) 4 44 3©]?4: t 3;P^jg{i|||igLT4J^, 

4 4 4 4;Oi'l?0lM'^{i:(4;3 ;P4|g{i5)‘{b-lF-f', ^ 
4 4 4:i6^'^t'>ii'^{cf4 3 ;P4 LTt''-S. 

fzff. L, 3 4 1/ yTi44 4 4 7 < 

T t 3;p^|g;O^'5)‘4bLT0'S)iif$7)^'^§. 

2) ^^4 44 u :/®4ri4^^4 44 u y, 3 7 "4 
tpT'(4 4 4'3 7 "4, 4 4 4 u yIpT' td: 4 4 4 1/ ^ 
T'4 4 4 4^^'^<, 3;P4li^^'5)“ibtTdo i9, ^ 

alp©5>ll t L T0 7a 0 . 

3) 3 7"4|pT'a44'3 7"4©A;0^'4 4 4 7 /)^' 

^<, 3 ;P4li7)^'t < 7E, ^^© 

D, —1^69 K y T 3 7 " 7 a 3 7 " 7 i 

j^ga^i-ll^e^aa^^ijili LT 
Dt^^l, i)(A©5)-il^#aa4 4'3 7 " 
4^3 7"4 ©g^p°p@ab ^ t> a^® i A 7 a’ A t © 
10 -S (Blackburn 1954,1955). 7 4' 3 7 " 4 a 0 
C i;0^'ao i LTdo J9, 

1^.^., HS©@< t 3 7"4 c1; 

aM7d: b7j:07:'JlXW't'^ b t, 

4 4n 7 "4 i 3 7 " 4 ai^ij©®'^ab 6 c: t ^ tl 
rt^^ (Ueda 1987,1988). L 

T © g|3]iii © #'# a do 0 r ji^g a 0^51 a g 

gij^n, ^g©ll5^a^'i. t©'ea7j:<S[jgT'ab 
tfz, 443 7"4;6^'i:blX 
fi^if 1 0 H#ft a 3 7 " 4 7 )^ b ii^b Lfztir^t 
(Ueda 1987), 4 44 77 !?^W'n 3 yp 7 IB7)^)))'lba 
^it^7©a^^4 4 4 4 yg|S4ra'M^&^Tiling 
'T:'^)'S btl-S. 

4) 444 4 ylpT-a 2 gt t 3;P7 jl7)^'^ib 

444 4 y'ea4 4 4 775i''^0©a4dL, 
+ 44 4 yT'a4 4 4 

^j^ado7c'oT5)‘lb't'Sga4 4 4 7 7)^'^0i0 
7 MfS]7)^'ab -5 4 4 4 4 4 ©ii^a^ ©MfSlT)^ 

t©T'iiga{ffi'f'§. c©s©ll^ 
t4 a O t ^ T (d; $ b a^A®b gMA -S & 

6 (Ueda 1987). 

Aif5uaab/-cb), M5g-^li#^DT07c/-f0 7cA 
ltMit'LijMgl©^H^A;^, dbMtt^if^pJr© 
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±K\t^'XW%(^^W-^LX\^fzfi%^Lfz. h 
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